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In re PATENT APPLICATION of 
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Title: ABBE ARM CALIBRATION SYSTEM FOR USE IN LITHOGRAPHIC 
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********* 

January 12, 2001 

PRELIMINARY AMENDMENT 

Hon. Commissioner for Patents 

And Trademarks 
Washington, DC 20231 

Dear Sir: 

Prior to examination on the merits, please amend the above-identified patent 
application as follows. 

IN THE SPECIFICATION: 

Please amend the specification as follows: 
Page 1, after the title, insert: 

-BACKGROUND OF THE INVENTION 
1 . Field of the Invention--; 

before line 16, insert: 
—2. Description of the Related Art--; 
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Page 3, line 6, change "in one go" to -at once--. 
Page 5, line 15, insert: 

-SUMMARY OF THE INVENTION— 



Page 9, before line 7, insert: 

—BRIEF DESCRIPTION OF THE DRAWINGS--, 
after line 22, insert: 

-DETAILED DESCRIPTION OF THE INVENTION--. 
Page 10, line 27, change "in one go" to —at once--. 
Page 16, line 23, change "Whilst" to -While-. 



IN THE CLAIMS: 

Please amend the claims as follows: 

1 . (Amended) A lithographic projection apparatus comprising: 

an illumination system for supplying a projection beam of radiation; 

a first object table for holding [patterning means] a projection beam patterning 
structure capable of patterning the projection beam according to a desired pattern; 

a second object table for holding a substrate having a surface to be exposed, such that, 
when held on the table, the said surface lies in a reference plane; 

a projection system [for imaging] which images the patterned beam onto a target 
portion of the substrate; and 

a positioning system [for moving] which moves said second object table between an 
exposure position, at which said projection system can image said patterned beam onto said 
substrate, and a measurement position; [characterized by:] 
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a calibration system [for measuring] to measure lateral displacements of a reference 
point in a plane of said second object table as a function of tilt, at said measurement position, 
wherein said calibration system comprises: 

a diffraction grating mounted to said second object table; 

[illuminating means for generating] an illuminator which generates a 
measurement beam of radiation and [directing] directs it to be incident on said diffraction 
grating so as to be diffracted thereby; and 

a detector [for detecting] which detects the position of said diffraction grating. 

2. (Amended) Apparatus according to claim 1 wherein said diffraction grating is 
an at least partially transmissive diffraction grating and said calibration system further 
comprises a light guide [for directing] which directs said measurement beam to be incident on 
said diffraction grating in a direction substantially independent of the tilt of said second 
object table. 

3. (Amended) Apparatus according to claim 1 [ or 2], wherein said calibration 
system is constructed and arranged [for measuring] to measure displacements of a reference 
point in said reference plane and said diffraction grating is mounted substantially parallel to 
said reference plane on said second object table. 

4. (Amended) Apparatus according to claim 2[ or 3], wherein said illuminating 
means is arranged to emit said measurement beam along an incident path substantially 
perpendicular to and spaced from said diffraction grating, and said light guide comprises a 
plurality of reflectors mounted to said second object table behind said diffraction grating 
relative to said [illuminating means] illuminator and positioned to reflect said measurement 
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beam onto a return path parallel to said incident path and passing through said diffraction 
grating in a direction opposite to said incident path. 

6. (Amended) Apparatus according to claim 1, [2 or 3,] wherein said 
[illuminating means] illuminator is arranged to emit said measurement beam along an 
incident path substantially perpendicular to said diffraction grating and passing therethrough, 
and said light guide comprises a retro-reflector mounted to said second object table behind 
said diffraction grating relative to said [illuminating means for reflecting] illuminator to 
reflect said measurement beam along a return path substantially parallel to said incident path 
and passing back through said diffraction grating. 

9. (Amended) Apparatus according to claim 7[ or 8], wherein said plane- 
reflector is sized and positioned so as to reflect substantially only the zeroth diffraction order 
of the measurement beam diffracted by its first passage through said diffraction grating. 

12. (Amended) Apparatus according to [any one of claims] claim 6 [to 1 1] further 
comprising an anti-reflection coating on at least one surface of said diffraction grating. 

13. (Amended) Apparatus according to [any one of the preceding claims] claim 1 
comprising a plurality of calibration systems for measuring displacements of said second 
object table with tilt about a plurality of axes. 

14. (Amended) A method of calibrating a lithographic projection apparatus 
comprising: 

[an illumination system for supplying a projection beam of radiation; 
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GROENEVELD * 

a first object table for holding patterning means capable of patterning the projection 
beam according to a desired pattern; 

a second object table for holding a substrate having a surface to be exposed, such that, 
when held on the table, the said surface lies in a reference plane; 

a projection system for imaging the patterned beam onto a target portion of the 
substrate; and 

a positioning system for moving said second object table between an exposure 
position, at which said projection system can image said patterned beam onto said substrate, 
and a measurement position, said positioning system including electronic control means 
having parameters defining a rotation-invariant point of the second object table; the method 
comprising the steps of:] 

measuring [the] a position of a reference point on [the] a surface of [the 
second] an object table for holding a substrate having a surface to be exposed at different 
tilts; 

calculating [the] a distance between the surface of the [second] object table 
and a rotation-invariant point of the [second] object table; and 

adjusting parameters of [said] an electronic controller [control means] 
included in [said] a positioning system for moving said object table between an exposure 
position and a measurement position so that said rotation-invariant point is at a predetermined 
vertical distance from the reference point [surface] of the [second] object table. 

15. (Amended) A method of manufacturing a device using a lithographic 
projection apparatus comprising: 

[an illumination system for supplying a projection beam of radiation; 
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a first object table for holding patterning means capable of patterning the projection 
beam according to a desired pattern; 

a second object table for holding a substrate having a surface to be exposed, such that, 
when held on the table, the said surface lies in a reference plane; 

a projection system for imaging the patterned beam onto a target portion of the 
substrate; the method comprising the steps of:] 

providing a substrate provided with a radiation-sensitive layer and having target 
portions thereof to [said second] an object table; 

providing a projection beam of radiation using [the] an illumination system; 
using [said patterning means] a projection beam patterning structure to endow the 
projection beam with a pattern in its cross section; [and] 

moving the [second] object table to an exposure position[, and]; 

projecting the patterned beam of radiation onto said target portions of the substrate; 

and 

[characterized by the step of:] 

detecting displacements of a reference point of said second object table at various 
angles of tilt when situated at said measurement position. 

1 6. (Amended) A device manufactured according to the method of claim 15 [ 1 6] . 
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REMARKS 



The application has been amended to improve readability, to conform better to 



U.S. practice, and to ensure that the claims are not construed under 35 U.S.C. §112, sixth 



Applicants respectfully submit that the application is in condition for 



allowance. A notice to that effect is earnestly solicited. 



JSB/RCP 

1 100 New York Avenue, N.W. 
Ninth Floor, East Tower 
Washington, D.C. 20005-3918 
(202) 861-3000 



paragraph. 



Respectfully submitted, 



PILLSBURY MADISON & SUTRO LLP 




Reg. No. 39,328 

Tel. No.: (202)861-3777 

Fax No.: (202)822-0944 
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